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Title 

HtfVttdfi^^^ ARRANGEMENT RELATING TO TESTING IMPLANTS 

5 

Technical field 

The present invention relates to a method and apparatus for testing an implant attached 
to a bone of a human or animal subject, 

10 

Background of the invention 

The use of Implants involves the Insertion of a metal fixture Into a prepared hole in the 
bone. During the healing process, the surrounding bone develops an Intimate contact 
15 with the implant surface and after a suitable time a prosthesis may be attached to the 
fixture. Such implants are frequently used in dentistry and in cosmetic surgery* 

There Is a need for a means of clinically observing the quality of the union between the 
bone and the implant surface. Implant failures can be caused by errors in placement, and 
20 premature or inappropriate loading. A non-destructive test, which could be used before 
loading the implant would help to reduce failures or this type, and would also enable 
periodic tests to be carried out on implants which are in use to ensure that they are still 
satisfactory. The test could also provide a quantitative comparison between different 
implant systems. 

25 

X-rays are sometimes used to test the condition of an Implant, but they can only show 
the presence of gross bone loss around the implant. It is also very difficult to monitor the 
progress of integration over time with x-rays, since It Is difficult to reproduce the viewing 
position and angle with sufficient accuracy. A different sort of test, albeit a crude one, is 
30 to tap the structure attached to the implant with a surgical Instrument. This test can only 
distinguish between satisfactory implants and the most grossly defective systems. 

The International patent application no. WO 92/18053, relates to a method of testing an 
implant attached to a bone of a human or animal subject. The method comprises the 
35 steps of bringing a member into contact with the Implant; detecting at least one 
resonance frequency of the member when it Is In contact with the implant; and 
interpreting the detected resonance frequency in terms of the degree of attachment of 
the Implant with respect to the bone. However, the method Implies using an analysing 
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in contact with the implant through a wire. 

2003 -06- 1 9 

Summery of the invention 

5 It Is therefore an object of the present invention to provide a non-destructive test/ which 
Is capable of giving a reliable indication of the quality and/or extent of the union between 
an implant and the bone to which it is attached in a contactless way. 

Another object of the present invention is to provide a testing arrangement, which is 
10 disposable providing a purity aspect to the invention. 

For these reasons, a method and arrangement for testing an implant attached to an 
object, such as a bone are provided. The method comprises the steps of: bringing a 
member into contact with the implant, contactlessly detecting at least one resonance 
15 frequency of the member when it is in contact with the implant and Interpreting the 
detected resonance frequency in terms of the degree of attachment of the Implant with 
respect to the bone- The method further comprises the step of detachabiy attaching the 
member to the implant. Preferably the member comprises a cantliever beam. 

20 According to most preferred embodiment of the Invention the member comprises a 
magnetic part. Thus, the resonance frequency is detected by means of a coll. 

According to another embodiment, the member comprises a marking. TTius, the 
resonance frequency Is detected by means of an Illumination detector* 

25 

According to another embodiment of the invention, tfie member is made of a 
ferromagnetic material. Thus, the resonance frequency Is detected by means of the 
member disturbing a magnetic field. 

30 Preferably, the implant includes a threaded bore, and the cantliever beam is screwed to 
or into the Implant. 

The method further comprises the step of comparing the detected resonance frequency 
with one or more values for the resonance frequencies of the same or similar members In 
35 contact with other Implants. In one step, the detected resonance frequency Is compared 
with one or more values, taken at different times, for the resonance frequencies of the 
same or similar member in contact with the same Implant. 



PROG IMR.636 19.06.'03 09:04 ID:STRdH & GULLIKSfeON IP fiB FAX: 46317790640 SI 

.46317790640 

Jrttt. Patent- och reperket 3 

2003 "06- 1 9 

The method further Includes the steps of exciting the member with a force, detecting the 
Huv^faJcareJfasflpe of the member to the force and deriving an output, which is the ratio of the 
voltage of the response signal to that of the excitation signal. 

5 The invention also relates to an arrangement for testing an implant attached to a bone. 
The arrangement comprises: a member adapted to be releasable attached to the 
implant, and detecting means for detecting at least one resonance frequency of the 
member when it Is attached to the. Implant. The member comprises a detectable part. 
The detecting means comprises a detector for contactless detection of the detectable 
10 part. 

According to most preferred embodiment, the detectable part comprises a magnetic 
member. Thus, the detector comprises a coll. The arrangement further comprises an 
amplifier, a processor, and a data store. The signals detected by the detector are 
15 amplified by the amplifier and applied as an Input to be analysed. The analysed output, 
which represents a ratio of a response voltage to the excitation, is fed to the processor, 
which varies the frequency output of the oscillator of the analyser, and stores the results 
in the data store. 

20 According to another aspect of the Invention, the detectable part comprises a marker. 
Thus, the detector comprises an Illumination detector and an Illuminator. 



25 



According to another aspect of the invention, the detectable part consists of a 
ferromagnetic material. 

According to another aspect of the invention, the detector comprises a coil for detecting 
disturbances In an external magnetic field. 

Most preferably the member comprises a cantilever beam. Advantageously, the beam is 
30 arranged or adapted to resonate at a frequency within the range of about X to 20 kHz, 
preferably about 1 to 10 kHz, and more preferably of the order of about 8 kHz. 

For sanitary reasons the member Is disposable. 



35 



The Invention also relates to a disposable Implant testing part provided for testing an 
implant attached to a bone. The disposable Implant testing part comprises a detectable 
part, which can be detected contactless by means of a detector. 
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The invention will now be further described, by way of example only/ with reference to 
the accompanying drawings, In which: 



5 



35 



Figure 1 is a schematic cross-sectional view of one embodiment of an Implant testing 
member and apparatus according to the first aspect of the invention; 



Figure 2 Is a schematic cross-secHonal view of one embodiment of an Implant testing 
10 member and apparatus according to the second aspect of the invention; 

Figure 3 Is a graphical representation of the hypothetical change In the received 
amplitude with respect to the frequency of a testing beam according to the 
invention attached to a typical Implant; 

15 

Figure 4 is a graphical representation of the hypothetical change in the relative 
frequency with respect to the bone modulus of the testing beam according, to 
the invention; and 

20 Figure 5 Isa schematic cross-sectionai view of one embodiment of an implant testing 
member and apparatus according to the third aspect of the invention. 

Detailed description of the preferred embodiments 

25 Referring to Figure 1, the apparatus 100 comprises two parts, a member 110 in the form 
of a cantilever beam attached by means of a threaded section ill to an implanted 
fixture 120. The implant fixture can be a dental implant attached by a threaded section 
112 in a section of a bone 130, typically a human jawbone or any other type of an 
implant for humans or animals. The Implant 120 may be any one of a number of known 

30 types, formed from a metal, such as titanium, from a ceramic material, or any other 
appropriate material. It may, for example, be of the type supplied by Nobel Biocare in 
the U.K. The member 110 is provided with a magnetic member 140. The magnetic 
member 140 can be provided at one end of the beam 110, e.g. the free end or integrated 
inside the beam. 



The second part of the apparatus comprises the testing apparatus 150, Including a probe 
151 and a response analyzer unit 152. The probe 150 comprises a coil 153 for detecting 
oscillations of the magnetic member. 
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2003 -O&Tolgfrerate oscillations in the beam, It must be excited. This can be done manually or by 
sans of an electrical exciter, through application of a force F on the beam. 



5 Signals detected by the probe 151 are amplified by an amplifier 154 and applied as an 
Input to the analyser. The output from the analyser, which represents the ratio of the 
response voltage to the excitation, is fed to a processor such as a microprocessor 15S, 
which Is used to vary the frequency output of the oscillator of the analyser, and store the 
results in a data store 1S6. The results can be printed out, and/or displayed on a display 

10 or the like. 

Referring now to Figure 2, Illustrating a second embodiment of the invention/the first 
part of the arrangement 200 according to the invention comprises, a member 210 in the 
form of a cantilever beam as in the earlier embodiment attached by means of a threaded 
15 section 211 to the implanted fixture 220. Also, in this case, the implant fixture can be a 
dental Implant attached by a threaded section 212 In a section of a bone 230. The 
member 210 in this case is provided with markings 240, such as lines, arranged at one 
end of the beam 210. 



20 The second part of the arrangement comprises the testing apparatus 250, including a 
probe 251 and a response analyzer unit 252. The probe 250 comprises a light source 
253a, preferably but not exclusively a laser, and a light detector 253b for detecting 
reflections from the beam and thus oscillations of the beam. The light source is 
preferably Laser diode. The beam is provided with one or several markers, such as 

25 darker (or lighter) sections, which effect the reflection of the light. 

The beam is excited manually or e.g. by means of an electrical exciter, by applying the 
force F on the beam. 

30 The light source on the tip of the probe illuminates the beam and the light detector 253b 
detects the reflected light. The detected light signal is converted to an electrical signal by 
the detector, and signals detected by the probe 2S1 are amplified by an amplifier 254 
and applied as an input to the analyser. The output from the analyser, which represents 
the ratio of the response voltage to the excitation, is fed to a processor such as a 

35 microprocessor 255, which Is used to vary the frequency output of the oscillator of the 
analyser, and store the results In a data store 256. The results can be printed out, and/or 
displayed on a display or the like. 



PROG NR 636 19.06. '03 09:05 ID^STRBtl & GULLIKS A oON IP ftB FAX ' 46317790640 SII 

46317790640 

6 

Wctfttent- och reg.verkel 

V5*03 ~06~ llrguse the beam 110 is secured, I.e. screwed, to the Implanted Implant 120 with a 
predetermined torque, for example usta9 a torque controller and counter tool. The 
Jiuvuatatert K^I^qps in resonance frequency with torque have been found to be relatively small over 
a practical range of torques, for example of the order of 5 to 10 Ncm, so that such torque 
5 variations should not present a problem. 

p re f era biy, but not necessarily, the beam according to the Invention Is disposable, which 
* means that It can be screwed off and disposed, providing a hygienic testing arrangement, 

10 Figure 3 shows the data from a coarse sweep, which Is used to obtain the resonance 
frequency roughly In the apparatus of Figure l. A finer sweep around this region is then 
used to identify this frequency, typically the first or fundamental frequency, more 
accurately. This frequency Is noted, and compared, for example, with the data for other 
Implants at similar stages of bonding. 

IS 

It is expected that for a particular implant, the resonance frequency will vary with the 
degree of attachment to the bone. Thus by comparing the detected resonance frequency 
with previously compiled data for similar implants, an indication of the degree of 
attachment of the implant can be obtained. 

20 

The technique, which is based on detection and comparison of resonance frequency 
shifts, rather than amplitude changes, is effective to determine the quality of the 
implant/tissue interface as a function of Its stiffness, and also in relation to any bone loss 
as a function of the level or height of the marginal bone surrounding the Implant. 

25 

The beam is preferably of a metallic material, for example titanium or aluminium, is 
dimensioned so as to provide a resonant frequency range of the system (placed implant 
and beam) of the order of 1 to 20 kHz, more specifically 1 to 10 kHz, and preferably in 
the region of about 8 KHz. For example, in the embodiment of Figure 1, the upright beam 
30 can be approximately 1 cm high. 

In yet another embodiment, as Illustrated In figure 5 # the first part of the arrangement 
J : 500 according to this aspect of the invention comprises a member S10 in the form of a 

: cantilever beam made of a ferromagnetic material attached by means of the threaded 

T | 35 section Sll to the Implanted fixture 520, Also, in this case, the implant fixture can be a 
/ dental Implant attached by a threaded section 512 In a section of a bone 530, Thus, the 

: : r member 510 in this case is itself the detectable part 540. 
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?np,3 -05- 1 ^ e beam 510 te brought into exdtatton by means of an external magnetic field 565 
Howemso Kopwerated by the field generators S60. 

The testing apparatus 550 Includes the probe 551 and the response analyzer unit 552. 
5 The probe can be part of the magnetic field generator. The probe 550 comprises a coil 
553 for detecting Interferences in the magnetic field 565. The analysing can be conducted 
as described in conjunction with the fist embodiment. 

The field generator can be a permanent magnet for generating a DC field or a coil for 
10 generating an AC filed- The probe may also be externally arranged. 

It will be understood that various modifications may be made without departing from the 
scope of the present Invention as defined in the appended claims. 

15 The transducers or gauges, and optionally also the beam may be coated, for example 
with an air-dry acrylic material, to protect the transducers during sterilization of the 
apparatus. The member may take a form other than a cantilever beam. The beam, 
instead of being basically straight, could be generally U-shaped, and connected to the 
Implant or abutment by Its base. Moreover, alternative detectors, such UV, sound, and 

20 the like can also be used. 
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1. Ametnod of testing an implant (120, 220, 520) attached to an object, such as a bone 
5 (130, 230, S30), the method comprising the steps of: 

• bringing a member {110, 210, SlO) into contact with said implant, 

• contactlessly detecting at least one resonance frequency of said member (110, 210, 
510) when it Cs in contact with said implant (120, 220, 510); and 

• interpreting the detected resonance frequency In terms of the degree of attachment 
10 of the implant with respect to the bone. 

2. The method according to claim 1, including the step of detachably attaching said 
member to said implant. 

15 3, The method according to claim 1 or 2, wherein said member (110, 120, 520) 
comprises a cantilever beam. 

4- The method according to any of preceding claims, wherein said member (no) 
comprises a magnetic part (140). 

20 

5. The method according to claim 4, wherein said resonance frequency is detected by 
means of a colt (153). 



6. The method according to any of claims 1 to 3, wherein said member (210) comprises 
25 a marking (240). 

7. The method according to claim 6, wherein said resonance frequency Is detected by 
means of an illumination detector (253a). 

30 8. The method according to any of claims 1 to 3, wherein said member (510) is made of 
a ferromagnetic material. 

9. The method according to claim 8, wherein said resonance frequency is detected by 
means of said member disturbing a magnetic field (565). 

35 

10. The method according to claim 3, wherein said implant includes a threaded bore, and 
said cantilever beam is screwed to or Into the implant. 
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XX. The method according to any of claims X to XO, Including the step of comparing the 
* '^-"detected resonance frequency with one or more values for the resonance frequencies 
of the same or similar members in contact with other Implants. 

5 12. A method according to any of claims X to XX, including the step of comparing the 

detected resonance frequency with one or more values, taken ait different times, for 
the resonance frequencies of the same or similar member in contact with the same 
implant. 

10 13. The method according to any of claims X to X2, including the steps of exciting the 
member with a force, detecting the response of the member to the force, 

14. A method according to claim 13, including deriving an output which is the ratio of the 
voltage of the response signal to that of the excitation signal. 

15 

X5, An arrangement (XOO, 200, 500) for testing an Implant (X20, 220, 520) attached to a 
bone (X30, 230, S30), die arrangement comprising: 

• a member (1X0, 2X0, 510) adapted to be releasably attached to said implant, 

• detecting means (X50, 250, 550) for detecting at least one resonance frequency 
20 of the member when ft Is attached to the Implant, 

characterized In 

that said member (XXO, 2X0) comprises a detectable part (X40, 240, 540) and 

that said detecting means (X50, 250) comprises a detector (150, 250) for contactless 

detection of said detectable part. 

25 

x6.The arrangement (100) according to claim 15, wherein said detectable part comprises 
a magnetic member (X40). 

X7.The arrangement (100) according to claim 16, wherein said detector (X50) comprises 
30 acoll(X53). 

*> 

: : * t 18< The arrangement (ioo) according to any of claims 15 to 17, further comprising an 

: amplifier (154), a processor (155), and a data store (156). 

* • • 

35 19. The arrangement (100) according to claim 17, wherein signals detected by the 
/ detector (151) are amplified by said amplifier (154) and applied as an input to be 

: . : . : analysed; the analysed output, which represents a ratio of a response voltage to the 

excitation, Is fed to said processor, which varies the frequency output of the oscillator 



PROG NR.636 19.06.'03 09:06 ID:STRfJr1 & GULLIK&ON IP AB FAX: 46317790640 

46317790640 



SIDA 



' Irik- 1. Patent- och reo.veitet 10 

V'«1Q3 -06t>f thi analyser, and stores the results in said data store (156). 
fModfwwri Hassan 

20. The arrangement (200) according to claim IS, wherein said detectable part comprises 
a marker (240). 

5 

21. The arrangement (200) according to claim 20, wherein said detector (250) comprises 
an Illumination detector (253b). 

22. The arrangement (200) according to claim 20 or 21, further comprising an Illuminator 
10 (253a). 

23. The arrangement (500) according to claim 15, wherein said detectable part consists 
or a ferromagnetic material. 

15 24, The arrangement (500) according to claim 23, wherein said detector (550) comprises 
a coll (553) for detecting disturbances in an external magnetic field. 

25. The arrangement (100, 200) according to any of claims 15 to 24, wherein the 
member comprises a cantilever beam. 

20 

26. The arrangement (100, 200) according to daim 25, wherein the beam is arranged or 
adapted to resonate at a frequency within the range of about 1 to 20 kHz, preferably 
about 1 to 10 kHz, and more preferably of the order of 8 kHz. 

25 27. The arrangement (100, 200, 500) according to any of claims IS to 26, wherein said 
member (no, 210, 510) is disposable. 

28. A disposable Implant testing part (no, 210, 510) provided for testing an implant 
(120, 220, 520) attached to a bone (130, 230, 530), said part comprising a 
30 detectable part (140, 240, S40), which can be detected contactiess by means of a 
detector. 
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ABSTRACT 2003 "06" 19 

The invention relates to an arrangement (100, 200, SOO) and a method for testing an 
implant (120, 220, 520) attached to a bone (130, 230, 530). The arrangement com- 
prises: a member (110, 210, 510) adapted to be releasably attached to said Implant, 
detecting means (150, 250, 250) for detecting at least one resonance frequency of the 
member when it is attached to the implant. The member (110, 210, 510) comprises a 
detectable part (140, 240, 540) and said detecting means (150, 250, 550) comprises a 
detector (150, 250, 550) for contactless detection of said detectable part. 

(Fig. 1) 
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HuvudfdXSrl Korean AniHRuW v» Excitation frequency 




Fig. 3 



Frequency Ratio vb Bono's modulus 
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Fig. 4 
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tvattning genom en konibinatioh av fOrtrSngning och 
awattning av en f ibersuspenslon. 

Detta syfte uppnas med fSrfarandet for tvattning och 
5 awattning av en f ibersuspenslon enligt fSreliggande 
v uppf inning , innefattande stegen: 

a) f ibersuspensionen matas pa en perifer.i av en 
vatskegenomsiapplig roterande huvudvals, sa att 

f ibersuspensionen awattnas och bildar en sammanhangande 
10 f iberbana, 

b) fiberbanan awattnas ytterligare i ett forsta pressnyp 
bildat av en forsta pressvals och huvudvalsen, 

c) tvattvatska tillfores fiberbanan efter det fdrsta 
pressnypet, sa att fiberbanan till&tes att svaila under 

15 absorption av atminstone en del av tvattvatskan, och 

d) fiberbanan med tillffird tvattvatska awattnas i ett 
andra pressnyp bildat av en andra pressvals och 
huvudvalsen. 

20 Med losningen enligt foreliggande uppfinning astadkommes 
en forbattrad tvatteffektivitet. Vidare m5jligg6r 
fOrfarandet att antalet tvattapparater/tvattpressar kan 
reduceras, vilket gor att tvattningens och darmed SLven 
massaframstallningens driftekonomi kan forbattras 

25 avsevart. Uppskattningsvis mojliggor f5rfarandet att 

endast tva tvattapparater enligt fdreliggande uppfinning 
kan Itstadkomma 6nskat tvattresultat jamf ttrt med dar det 
traditionellt kravs tre tvattapparater. 



30 



Med begreppet "tvattvatska" hari beskrivningen avses 
vatska som ar renare an den vat ska som finns i 
fiber suspens i onen . 



• » t • 

m * 4 



Med begreppet "spadzon" hari beskrivningen avses utrymmet 
mellan tva pressnyp dar tillsat.s av tvattvatska sker. I 
spadzonen sker ingen avvattning genom fertrangning av 
vatska i fiberbanan. 

5 

Genom en foredragen utf dringsf orm, dar tvattvatskan 
pafdres pa fiberbanans en sida varefter fiberbanan 
atminstone delvis tillates absorbera en del. av 
tvattvatskan, astadkommes en koncentrationsgradient av i 

10 fiberbanan f6rekommande ffiroreningar sasom kokvatska. 
Detta innebar att tvattef f ekten i andra pressnypet kan 
6kas da avvattningen sker i samma riktning som tillsatsen 
av tvattvatskan. Tvattvatskan som tillfSres fiberbanan i 
steg c) dverstiger f Oretradesvis en vatskemangd som ar 

15 kvar i fiberbanan efter avvattningen i steg b) . 

Foreliggande. uppf inning avser aven en tvattpress for 
utfttrande av fSrfarandet, for avvattning av en 
fiber suspension, vilken tvattpress innefattar en 

20 vatskegenomslapplig roterande huvudvals pa vilkens 
periferi f ibersuspensionen matas bildande en 
sammanhangande fiberbana. En fdrsta pressvals bildarmed 
huvudvalsen ett forsta pressnyp f5r avvattning av 
fiberbanan. Tvattpressen innefattar en andra pressvals som 

25 med huvudvalsen bildar ett andra pressnyp f6r avvattning 
av fiberbanan. Ett trag, som strScker sig mellan forsta 
och andra pressnypen, avgransar en spadzon dar fiberbanan 
tillats svaila. Tillf Srselorgan ar anordnade for att 
tillfSra tvattvatska till fiberbanan i spadzonen, 



30 



Ytterligare kannetecken enligt utf Qrings former av 
fSrfarandet och tvattpressen enligt fbreliggande 
uppf inning framgar av patent kr aven och i den.f6ljande 
detaljerade beskrivnihgen. 
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Fdreliggande uppfinning ska nu beskrivas mer i detalj i 
utforingsexempel, med hanvisning till bifogade ritningar, 
utan att uppf inningen skall tolkas begrfinsande dartill, 
5 dar, 

* fig. 1 schematiskt visar en tvattpress f6r 

utforande av fdrfarandet enligt foreliggande uppfinning, 

fig. 2 skisserat visar en utf oringsf orm av 
tvattpressen enligt fig- 1, 
10 fig. 3A-D illustrerar alternativa utf aringsf ormer 

av tvattpressen, och 

fig. 4 visar schematiskt ytterligare en 
alterhativ utf oringsf orm av tvattpressen. 

15 Fig. 1 visar en tvattpress 2 for utfdrande av fdrfarandet 
enligt foreliggande uppfinning, for avvattning av en 
f ibersuspension {icke visad) . Tvattpressen 2 innef attar en 
vatskegenomsiapplig roterande huvudvals 4 pa vilkens 
periferi 6 f ibersuspensionen matas, genom att 

20 f ibersuspensionen p£fores huvudvalsen vid en inloppszon 7, 
tor bildande en sammanhangande fiberbana (icke visad) pa 
huvudvalsen. En f6rsta roterande pressvals 8 bildar med 
huvudvalsen 6 ett ffirsta pressnyp 10 fdr avvattning av 
fiberbanan. Fdrtrangning av vatska sker huvudsakligen 

25 genom huvudvalsens vatskegenomsiappliga yta, sasom en 

perforerad mantelyta, in i huvudvalsen pa f6r fackmannen 
kant satt (se pilar 11). Tvattpressen 2 innefattar en 
andra roterande pressvals 12 som med huvudvalsen 4 bildar 
ett andra pressnyp 14 f6r avvattning (se. pilar 11) av 
] : 30 fiberbanan. Ett trag 16, som stracker sig mellan ffirsta 
mZm och andra pressnypen 10,14, avgransar en spadzon 18 dar 

rY-* fiberbanan tillats svaila. Efter det att fiberbanan 

passerat andra pressnypet 14 avtages, rives och spads 
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utgaende fiberbanan medelst schaber/rivarskruv 20 med 
spadning. 

Den f6rsta pressvalsen 8 i det fttrsta pressnypet 10 kan 
5 vara en vatskegenomsiapplig vals. Lampligen ar den forsta 
pressvalsen 8 en slat vals: Den andra pressvalsen 12 i 
andra pressnypet 14 ar lampligen en slat vals. 
Anvandningen av f oretradesvis slata valsar sakerstaller 
att awattning' av tvattvatska endast sker i en riktning in 
10 mot den vatskegenomslappliga huvudvalsen 4. 

Traget 16 kan vara inrattat si att spadzonen 18 avgransar 
ett kontinuerligt tvarsnitt fSr fiberbanan fran fdrsta 10 
till andra pressnypet .14. Lampligen ar traget 16 inrattat 

15 sa att spadzonen 18 divergerar i riktning fran fdrsta 

pressnypet 10 till andra pressnypet 14 , vilket medger ett 
kontinuerligt dkande, divergerande, tvSrsnitt av 
fiberbanan langs spadzonen 18. Darmed tillats fiberbanan 
svalla under absorption av tvattvatska med kontinuerligt 

20 Skande volym i spadzonen 18, utan vasentligen nagon 
fortrangning av tvattvatska. 

Genom en fSredragen utfSringsf orm, dar tvattvatskan 
pafores pa fiberbanans en sida varefter fiberbanan 

25 atminstone delvis tillates absorbera en del av 

tvattvatskan, astadkommes en koncentrationsgradient av i 
fiberbanan fSrekommande fororeningar sasom kokvatska. Fig. 
2 (som i huvudsak raotsvarar utf Sringsf ormen i fig. 1) 
visar en utf oringsf orm av tvattpressen 2 enligt fig. 1, 

30 vilken illustrerar tillfOrselorgan 22 anordnade f5r att 
tillfora tvattvatska till fiberbanan i spadzonen 18. 
Namnda tillforselorgan .22 for att tillfora tvattvatska ar 
anordnade pa fiberbanans ena sida, lampligen pk den 
relativt huvudvalsen 4 yttre sidan 23 av fiberbanan, vid 



tr&get 16 och lampligen anordnat pi utsidan. 24 av traget 
pa motsatt av fiberbanan. Namnda tillf orselorgan 22 ar 
anordnade att tillf ora tvattvatskan i riktning mot 
huvudvalsen 4, vid fiberbanans utsida. Darvidlag kan 
5 tvattvatskan bilda ett skikt pa fiberbanans utsida som 
helt eller delvis absorberas av fiberbanan i spadzonen 18 
fere det andra pressnypet 14 . Tack vare atminstone en. 
delvis absorption av tvattvatskan av fiberbanan, 
astadkommes en koncentrationsgradient av fororeningar i 
10 fiberbanan dar f droreningsgraden i fiberbanan okar i 
riktning in mot huvudvalsen 4. Genom att utfora 
awattningen i andra pressnypet 14 i samma riktning som 
tillsatsen av tvattvatskan, d.v.s. i riktning in mot 
huvudvalsen 4 kan tvattef fekten 6kas. Darvidlag ar 
15 lampligen den andra pressvalsen 12 i andra pressnypet 14 
en slat vals. 

Fig. 2 visar aven vatsketillf5rselorgan 26 anordnade vid 
inloppszonen 7 for vatning ("sm6r jning") av kontaktytan 
20 mellan fiberbanan och ett vSggparti 28 hos inloppszonen 1, 
vilket underlattar matningen in i fSrsta pressnypet. 

Figurerna 3A-D illustrerar alternative utf firings former 
(som i huvudsak.motsvarar utf 6ringsf ormen i fig. D av 

25 tvattpressen 2 enligt fSreliggande uppfinning, i vilka 

figurer inloppszonens langd Ll respektive spadzonens langd 
L2 varieras. Spadzonens langd L2 anpassas sa att 
tillracklig absorption och svailning av fiberbanan kan 
sakerstailas. Fig. 3A visar en utforingsf orm dar 

30 inloppszonen Ll f5r pamatningen av fibersuspensionen pa 
huvudvalsen 4 stracker sig langs mindre an 1/4 av 
omkretsen av huvudvalsen 4 och dar spadzonen L2 stracker 
sig langs ca 3/4 av omkretsen av huvudvalsen 4. Fig. 3B 
visar ytterligare en utfdringsform dar inloppszonen Ll 
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stracker sig langs ungefar 1/4 av omkretsen av huvudvalsen 
4 och dar spadzonen L2 stracker sig langs ca 1/2 av 
omkretsen av huvudvalsen 4. Fig. 3C visar en liknade 
langdstrackning av inloppszon LI resp. spadzon L2 som i 
5 fig. 3B, men dar schaber 20' respektive rivarskruv 20' 7 
har en alternativ placering. Fig. 3D visar en liknade 
langdstrackning av inloppszon LI resp. spadzon L2 som i 
fig. 3A, men dar schaber 20' respektive rivarskruv 20" 
har en alternativ placering. 

10 

Det Sr lampiigt att spadzonen 18 har en langd L2 som 
stracker sig langs mellan 1/4 och 3/4 av omkretsen av 
huvudvalsen 4. Fdretradesvis stracker sig spadzonens 18 
langd L2 langs ca 1/2 av omkretsen av huvudvalsen 4. 
15 Inloppszonen 7 f6r pamatningen av f ibersuspensionen pa 
huvudvalsen har en langd LI som stracker sig lampligen 
langs mindre an 3/4 av omkretsen av huvudvalsen 4 och 
foretradesvis mindre an ca 1/2 omkretsen av huvudvalsen 4. 

20 Forfarandet for tvattning och awattning av en 

fibersuspension i en tvattpress 2 enligt nagon av 
utforingsformerna ovan Sr sisom f^ljer: Fibersuspensionen 
matas pa en periferi 6 av en vatskegenomslapplig roterande 
huvudvals 4 r sa att fibersuspensionen avvattnas och bildar 

25 en sammanhangande fiberbana. Vid inmatning kan 

fibersuspensionens fiberkoncentration vara ca 3-8% och kan 
lamligen vid pamatningen pa huvudvalsen okas till 
atminstone 10%. Fiberbanan avvattnas ytterligare i ett 
fdrsta pressnyp 10 bildat av en f orsta , pressvals 8 och 

30 huvudvalsen 4, lampligen till en fiberkoncentration i 
intervallet ca 20% till ca 40%, och fftretradesvis i 
intervallet ca 22% till ca 28%: Tvattvatska tillf6res 
fiberbanan efter det fOrsta pressnypet 10, sa att 
fiberbanan tillStes att svaila under absorption av 
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atminstone en del av tvattvatskan. Lampligen tillates 
fiberbanan I spadzonen absorbera tvattvatska och svalla sa 
att fiberkoncentration av fiberbanan ar i intervallet ca 
8% till ca 17%, och f 5retradesvis i intervallet 9-13%. 
Fiberbanan med tillfdrd tvattvatska awattnas i ett andra 
pressnyp 14 bildat av en andra pressvals 12 och 
huvudvalsen 4 sa att fiberkoncentration ar i intervallet 
ca 20% till ca 40%, och f Sretradesvis i intervallet ca 22% 
till ca 28%. ' 
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Fig. 4 visar schematiskt ytterligare en alternativ 
utfSringsform av tvattpressen 2 enligt fdreliggande 
uppf inning. Till skillnad. fran ovan beskrivna 
utforingsformer (fig. 1-3) , utgors den andra pressvalsen 
15 enligt denna utf dringsf orm av en andra vatskegenomslapplig 
huvudvals 4', varvid ovannamnda huvudvals 4 (se 
beskrivning med hanvisning till fig. 1-3), i det ffiljande 
benamnt fSrsta huvudvals 4, tillsaramans med den andra 
huvudvalsen 4' bildar det andra pressnypet 14. Denna 
20 utforingsform g6r det mSjligt att, samtidigt somen 

fibersuspension awattnas pa den forsta huvudvalsen 4, 
aven pafQra en andra fibersuspension f6r avyattning for 
bildande av en andra fi.berbana pa den andra huvudvalsen 4' 
pa motsvarande satt sasom beskrivits ovan med hanvisning 
25 till fig. 1-3. En andra fibersuspension pamatas via en 
inloppszon 7' vid den andra huvudvalsen 4' . Den andra 
huvudvalsen bildar. med en tredje pressvals 30 ett fSrsta 
pressnyp 10' vid den andra huvudvalsen 4',. genom vilket 
pressnyp den andra fiberbanan transporteras varefter 
tvattvatska tillf Sres . den andra fiberbanan i en andra 
spadzon 18', avgransat av ett andra trag 16' som stracker 
sig mellan fSrsta 30 och andra pressnypet 14 (pa 
motsvarande satt som beskrivits ovan med hanvisning till 
fig. 1-3) vid. den andra huvudvalsen 4'. I det andra 
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pressnypet 14, som saledes bildas av forsta och andra 
huvudvalsarna 4, 4' , fors de respektive f iberbanorna. 
samman, sida vid sida, varvid avvattning av den 
sammanf Srda fiberbanan samtidigt sker i tva motsatta 
5 riktningar (se pilar 11' ) , i riktning in mot forsta 4 
respektive andra huvudvalsen 4'".. 
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Patentkrav 

1 . Fdrf arande for tvattni.ng och avvattning av en. 
f ibersuspension; innefattande stegen: 

a) fibersuspensionen matas pa en periferi (6) av en 
vatskegenomslapplig roterande huvudyals (4) , sa att 
fibersuspensionen avvattnas och bildar en sammanhangande 
fiberbana, 

b) f iberbanan avvattnas ytterligare i ett forsta pressnyp 
(10) bildat av en forsta pressvals (8) och huvudvalsen 
(4), 

c) tvattvatska tillf5res fiberbanan efter det fdrsta 
pressnypet (10) , sa att fiberbanan tillates att svalla 
under absorption av atminstone en del av tvattvatskan, och 

d) fiberbanan med tillfdrd tvattvatska avvattnas i ett 
andra pressnyp (14) bildat av en andra pressvals (12) och 
huvudvalsen (4) . 

2. F6rf arande enligt krav 1, kannetecknat ay att i steg c) 
tillates fiberbanan svalla. med en kontinuerligt Skande 
volym. 

3. Forf arande enligt krav 1 eller 2, kannetecknat av att i 
steg c) tillates fiberbanan absorbera tvattvatska och 
svalla sa att f iberkoncentration av fiberbanan ar i 
intervallet ca 8% till ca 17%. 

4 . F6rf arande enligt nagot. av f Sregaende . krav, 
kannetecknat av att tvattvatska tillfSres pa fiberbanans 
ena sida- 

5. Forf arande enligt nagot av fdregaende krav, 
kannetecknat av att tvattvatska tillfSres pa den relativt 
huvudvalsen yttre sidan (23) av fiberbanan. 



6* Fdrfarande enligt n&got av foregiende krav, 
k&nnetecknat av att tvattvatskan som tillfores fiberbanan 
i steg c) overstiger en vatskemangd som Sr kvar i 
5 fiberbanan efter avvatthingen i steg b) . 

7. Forfarande enligt nagot av foregaende krav, 
kannetecknat av att f ibersuspensionens f iberkoncentration 
fare steg a) 6kas till atminstone 10%. 

10 

8. FSrfarande enligt n&got av fdregaende krav, 
kannetecknat av att i steg b) avvattnas ' fiberbanan si att . 
f iberkoncentration ar i intervallet ca 20% till ca 40%. 

15 9. Forfarande enligt niigot av foregaende krav r 

kannetecknat av att i steg d) avvattnas fiberbanan sa att 
f iberkoncentration ar i intervallet ca 20% till ca 40%. 

10. Forfarande enligt nigot av foregaende krav, 

20 kannetecknat av att avvattningen i steg d) sker i samma 
riktning som tillforseln av tvattvatska i steg c) . 

11. TvSttpress (2) fttr avyattning av en f ibersuspension, 
vilken tvattpress innef attar en vatskegenomsiapplig 

25 roterande huvudvals (4.) pi vilkens periferi (6) 

f ibersuspensionen matas bildande en sammanhSngande 
fiberbana, och en forsta pressvals (8) som medi huvudvalsen 
bildar ett forsta pressnyp (10) for avvattning av 
fiberbanan, kanrietecknad av att tvSttpressen (2) 

30 innefattar en andra pressvals (12; 4') som med huvudvalsen 
bildar ett andra pressnyp (14) f5r avvattning av 
fiberbanan, att ett trig (16), som strScker sig mellan 
f6rsta och andra pressnypen (10,14), avgrSnsar en spadzon 
(18) dar fiberbanan tillits svSlla, och att 
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tillfSrselorgan (22) ar anordnade far att tillfdra 
tvattvatska till fiberbanan i spadzoneri (18 ) . 

12. Tvattpress (2) enligt krav 11, kanneteeknad av att 

5 namnda tillfSrselorgan (22) f6r att tillfora tvattvatska 
ar anordnade pa fiberbanans ena. sida. 

13. Tvattpress (2) enligt kray 11-12, kanneteeknad av att 
den andra pressvalsen (12) ar en slat vals. 

10 

14. Tvattpress (2) enligt krav 11-13, kanneteeknad av att 
den forsta pressvalsen (8) ar en vatskegenomslapplig vals. 

15. Tvattpress (2) enligt krav 11-13, kannetecknad av att 
15 den forsta pressvalsen (8) ar en slat vals. 

16. Tvattpress (2) enligt nagot av kraven 11 eller 12, 
kannetecknad av att den andra pressvalsen utg6rs av en 
andra vatskegenomslapplig huvudvals (4'), varvid 

20 ovannamnda huvudvals 4, benamnt fSrsta huvudvals 4, 

tillsammans med den andra huvudvalsen (4') bildar det 
andra pressnypet 14, den andra huvudvalsen (4' ) bildar med 
en tredje pressvals (30) ett forsta pressnyp (10') vid den 
andra huvudvalsen (A'), genom vilket pressnyp en andra 

25 fiberbana transporteras varefter tvattvatska tillfores den 
andra fiberbanan i en andra spadzon (18' ) ,. avgrahsat av 
ett andra trag (i6' ) som stracker sig.mellan fSrsta och 
andra pressnypet (30,14) vid den andra huvudvalsen (4' ) . 

30 17. Tvattpress (2) enligt krav 11-16, kannetecknad av att 
nMmnda trag (16, 16') vidare innefattar namnda 
tillforselorgan (22) f 6r _ tillf ttrande av tvattvatska till 
spadzonen (18,18')\ 
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18. Tvattpress (2) enligt nagot av kraven 11-17, 
kannetecknad av att spadzonen (18,18') divergerar i 
riktning fran forsta och alternativt tredje pressnypet 
(10,10') till andra pressnypet (14). 

19. Tvattpress (2) esnligt nagot av kraven 11-18, 
kannetecknad av att spadzonen (18,18'). Strieker sig langs 
mellan 1/4 och 3/4 av omkretsen av huvudvalsen (4,4') . 

10 20. Tvattpress (2) enligt n&got av kraven 11-19 

kannetecknad av att spadzonen (18,18' ) .stracker sig langs 
ca 1/2 av omkretsen av huvudvalsen (4,4'). 

' 21. Tvattpress (2) enligt nagot av kraven 11-20, 
15 kannetecknad av att en inloppszon (7,7') for pamatningen 
av f ibersuspensionen pa huvudvalsen stracker sig langs 
mindre an 3/4 av omkretsen av huvudvalsen (4,4')* 

22. Tvattpress (2) enligt nagot av kraven 11-21, 
20 kannetecknad av att vatsketillf orselorgan (2 6) Sr 
anordnade vid inloppszonen (7,7') f6r vatning av 
kontaktytan mellan fiberbanan och ett vaggparti (28) av 
inloppszonen (7,7'). 
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Sammandrag 

FSreliggande uppf inning avser ett f5rfarande fdr. tvattning 
och avvattning av en f ibersuspension, innefattande stegen: 
5 fiber suspensionen matas pa en periferi (6) av en 
vatskegenomslapplig roterande huvudvals (4), sk att 
fibersuspensionen awattnas och bildar en sammanhangande 
fiberbana; fiberbanan awattnas ytterligare i ett fSrsta 
pressnyp (10) bildat av en fdrsta pressvals (8) och 

10 huvudvalsen (4) ; tvattvatska tillfdres fiberbanan efter 

det forsta pressnypet (10), sa att fiberbanan tillates att 
svaila under absorption av atminstone en del av 
tvattvatskan; och fiberbanan med tillfOrd tvattvatska 
awattnas. i ett andra pressnyp (14) bildat av en andra 

15 pressvals (12) och huvudvalsen (4). FSreliggande 

uppf inning avser aven en tvattpress f5r- utf 5rande av 
fSrfarandet. 
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